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Theinvenflonrefe^toab^ 

In the manufacture of disposable d.apers. there is* contnuan tfroru p performance the d.a- 

diapel MhTugh the structure of a diaper has ^ maieSaTco^ined within the diaper. Accordingly diaper 

n^idiSy linked to the characteristics of the abK * e £^J l ^ reduce the tendency of the diaper to leak. 
manuf^Ss live to find ways of improving in-use abso*ency n orterte, redu^ % 
"^SKEs 627 teaches an absorbent structure SnSS* I takes for a supeiabscbent to abso* 
m ate'L Thesuperabso^ent J^^^^S J^i-o*-^ under Load (volume of Hquid wh,ch 

^^^^^ 

One means of achieving this objective has been * e *ent andlessflber in order to make the diaper thin- 

ner Similarly in the literature, for example. U.S. PateritNo. *; U r ^ orbent material, based on the we.ght of the fibers 

does not cause an unacceptable amount of leakmg. . indeoendent cla im 1 . Further advantageous features, aspects 
ThLbject is solved by the abs^^ the description, examples and drawings The 

and^Ss of this composite are *°m^^^^ 

Mention also provides the %**<Z^^2£& daims 28 to 31 . The daims are intended to be 

l^asbeen discovered that tor diapers having a high '^"^.^h^certain properties not previously appreci- 
or hereinafter defined). ^£ES^«2£* S£h contain 

ated and not necessary for superabsorbent matenate i useain w and tne superabsorbent wrthin the 

!Jf£w oercent suoerabsoibent material based on the combined weigm or ™ absorbent capacity (heremaf- 

££S goS a minimum acceptable 'Pf^SSLy P«« ^ performance of 
pTeTertLrrtion.it may not be predsee^ 
« superabsorbent materials meeting this m.nimum ac^awe pe Deformation Under Load, or Absortoency Under 
with other characteristics^ 

f £d Vfe useful in predicting performance of superabsorbe * JJJ £ ^flj* away from the insuH area is 

A seSnanner of quantifying the '»^* 1 SSXSS^^6. ™ 8 ™* surement 01 d 'fT 
to conSS not only the distance a fluid is ^^J^SSS^ as when the f i-st insult occurs, but after the 
50 aXanfty is made not only when the ^SSffSS^ d^nce/quantity measurements after the superab- 
« Lrabsorbent material has been partially saturated. wa^J™ behavior of the superabsorbent material for insults 
is partially swollen is believed *W™™*^^™ZwM»Q Parameter (hereinafter some- 

jr-««=3 «g» j— .... ^ « *^ - - 

While not being bound to any theory, it is beiievea max 
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Wicking Index and Wi eking Parameter characteristics of a superabsorbent material are important for the performance 
of a highly loaded superabsorbent composite because of the greater number of particle-to-particle interactions created 
by the higher concentration of superabsorbent particles within the absorbent composite. Highly deformed superabsorb- 
ent particles will tend to block wicking channels which initially exist between the particles. Hence, resistance to defor- 
mation becomes much more important in such highly loaded superabsorbent composites than in conventional 
absorbent composites. Similarly, particles which cannot absorb a liquid under a load may not, in use, be able to expand 
from a dry state sufficiently to maintain wicking channels which initially exist between the particles and/or create new 
wicking channels. Hence, a high Absorbency Under Load becomes more important in such highly loaded superabsorb- 
ent composites than in conventional absorbent composites. Thus, Deformation Under Load evaluates the ability of a 
superabsoibent material to maintain wicking channels after the superabsorbent material is swollen, and Absorbency 
Under Load evaluates the ability of a superabsoibent material to maintain and/or create wicking channels as the super- 
absorbent material swells. 

When considering the properties mentioned above, it is possible to have a relatively low total Absorbent Capacity 
and still have adequate performance in use if certain of the other properties discussed above are sufficiently high. This 
will be explained in greater detail in connection with the examples. It will be appreciated that many other factors, not a 
part of this invention, also greatly impact product performance, such as product design, fit. the conditions under which 
the product is used, etc. 

Hence in one aspect, the invention resides in an absorbent composite comprising a matrix of fibers and superab- 
sorbent material having at least about 30 weight percent superabsorbent material based on the combined weight of the 
fibers of the matrix and the superabsorbent material, said superabsoibent material having a Deformation Under Load 
of about 0.60 millimeter or less and a Wicking Index of about 10 centimeters or greater. An Absorbent Capacity of about 
28 grams per gram or greater is preferred. 

In another aspect, the invention resides in an absorbent article comprising a liquid-permeable facing material, a liq- 
uid impermeable backing material, and an absorbent composite sandwiched between the facing material and the back- 
ing material, said absorbent composite comprising a matrix of fibers and superabsorbent material having at least about 
30 weight percent superabsorbent material based on the combined weight of the f foers of the matrix and the superab- 
sorbent material, said superabsorbent material having a Deformation Under Load of about 0.60 millimetersor less and 
a Wicking Index of about 10 centimeters or greater. An Absorbent Capacity of about 28 grams per gram or greater is 
preferred. The absorbent article can also contain a number of other components well known in the art such as transfer 
layers, leg elastics, waist elastics, tapes, and the like. 

In another aspect, the invention resides in an absorbent composite comprising a matrix of fibers and superabsorb- 
ent material having at least about 30 weight percent superabsoibent material based on the combined weight of the fib- 
ers of the matrix and the superabsorbent material, said superabsorbent material having a Wicking Parameter of about 
700 or greater. 

In another aspect, the invention resides in an absorbent article comprising a liquid-permeable facing material, a liq- 
uid impermeable backing material, and an absorbent composite sandwiched between the facing material and the back- 
ing material, said absorbent composite comprising a matrix of fibers and superabsorbent material having at least about 
30 weight percent superabsorbent material based on the combined weight of the fibers of the matrix and the superab- 
sorbent material, said superabsoibent material having a Wicking Parameter of at least about 700 or greater. The 
absorbent article can also contain a number of other components well known in the art, such as transfer layers, leg elas- 
tics, waist elastics, tapes, and the like. 

. In another aspect, the_ invention resides in an absorbent composite comprising a matrix of f foers and superabsorb- 
ent material having at least about 30 weight percent superabsorbent material based on the combined weight of the fib- 
ers of the matrix and the superabsorbent material, said superabsorbent material having an Absorbency Under Load of 
about 13 or greater. 

In another aspect, the invention resides in an absorbent article comprising a liquid-permeable facing material, a liq- 
uid impermeable backing material, and an absorbent composite sandwiched between the facing material and the back- 
ing material, said absorbent composite comprising a matrix of fibers and superabsorbent material having at least about 
30 weight percent superabsorbent material based on the combined weight of the f foers of the matrix and the superab- 
sorbent material, said superabsorbent material having an Absorbency Under Load of about 13 or greater. The absorb- 
ent article can also contain a number of other components well known in the art, such as transfer layers, leg elastics, 
waist elastics, tapes, and the like. 

Although this invention is primarily described in connection with disposable diapers, it is also applicable to other 
products having an absorbent composite, particularly those which are rapidly exposed to large amounts of liquid, such 
as training pants, incontinence garments, bed pads, and the like. 

In certain aspects of this invention, the Deformation Under Load is about 0.6 millimeter or less, preferably about 0.5 
millimeter or less, and more preferably about 0.4 millimeter or less, and still more preferably about 0.3 millimeter or less. 
A suitable range is from about 0.3 to about 0.6 millimeter or less. The Wicking Index is about 10 centimeters or greater, 
preferably about 12 centimeters or greater, more preferably about 15 centimeters or greater, and most preferably about 
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1 8 centimeters or greater. A suitable range is from about 1 2 to about 1 9 centimeters or greater. The Absorbent Capacity 
is preferably about 28 grams per gram or greater, more preferably about 32 grams per gram or greater, still more pref- 
erably about 36 grams per gram or greater, and most preferably about 40 grams per gram or greater. A suitable range 
is from about 28 to about 41 grams per gram or greater. . 

5 The Wicking Parameter is about 700 or greater, preferably about 800 or greater, more preferably about 850 or 

greater, and most preferably about 900 or greater. 

The Absorbency Under Load is about 13 or greater, preferably about 17 or greater, more preferably about 20 or 
greater, and most preferably about 25 or greater. A suitable range is from about 13 to about 25 or greater. 

The amount of the superabsorbent material in the absorbent composite is about 30 weight percent or greater, pref- 

10 erably about 40 weight percent or greater, and more preferably about 50 or 60 weight percent or greater. One embodi- 
ment of the absorbent composite of this invention, as used in a diaper, contains about 50 weight percent 
superabsorbent material. Such a diaper is disclosed in commonly assigned copending patent application "Absorbent 
Article", E.P. Application No. 92115030. filed of even date in the names of W.D. Hanson et a)., which is herein incorpo- 
rated by reference (copy of which is enclosed). However, the amount of superabsorbent material can be from about 30, 

15 40, or 50 weight percent to about 60, 70, 80, or 90 weight percent, even 1 00 weight percent if the superabsorbent mate- 
rial is in the form of fibers or filaments. The distribution of the superabsorbent material within the absorbent composite 
can be uniform or nonuniform, such as by being layered or otherwise non uniformly placed within the absorbent com- 
posite. 

For purposes herein, the term "superabsorbent material" is any material which is capable of absorbing or gelling at 

20 least 10 times its weight, preferably 15 times its weight, of body exudate or a suitable aqueous solution such as 0.9 
weight percent solution of sodium chloride in distilled water. Such materials include, but are not limited to, hydrogel- 
fbrming polymers which are alkali metal salts of: poly(acrylic acid); poly(methacrylic acid); copolymers of acrylic and 
methacrylic acid with acrylamide, vinyl alcohol, acrylic esters, vinyl pyrrolidone, vinyl sulfonic acids, vinyl acetate, vinyl 
morpholinone and vinyl ethers; hydrolyzed acrylonitrile grafted starch; acrylic acid grafted starch; maleic anhydride 

25 copolymers with ethylene, isobutylene, styrene, and vinyl ethers; polysaccharides such as carboxymethyl starch, car- 
boxymethyl cellulose, methyl cellulose, and hydroxypropyl cellulose- poly(acrylamides); poly(vinyl pyrrolidone); 
poly(vinyl morpholinone); polyvinyl pyridine); and copolymers and mixtures of any of the above and the like. The hydro- 
gel-forming polymers are preferably lightly crosslinked to render them substantially water-insoluble. CrosslinWng may 
be achieved by irradiation or by covalent, ionic, van der Waals attractions, or hydrogen bonding interactions, for exam- 

30 pie. A preferable superabsorbent material is a lightly crosslinked hydrocolloid. The superabsorbent materials can be in 
any form suitable for use in absorbent structures or composites, including particles, fibers, bicomponent fibers, fila- 
ments, flakes, spheres, and the like. 

The fibers useful for the absorbent composite of this invention are preferably in the form of an airlaid batt of com- 
minuted wood pulp (fluff), the formation of which is well known in the art of diaper manufacture. Although comminuted 

35 wood pulp is preferred, other cellulosic fibers, such as cotton linters, can also be used. Suitable synthetic fibers include, 
without limitation, fibers of polyethylene, polypropylene, polyesters, copolymers of polyesters and polyamides, bicom- 
ponent fibers, and the like. Mixtures of natural and synthetic fibers can also be used. The fibers used to form the matrix 
of the absorbent composite are generally hydrophilic or rendered hydrophilic through a suitable surface treatment. The 
preferred wood pulp fluff is produced by fiberizihg bleached northern or southern softwood kraft pulp, although hard- 

40 wood pulps and blends of hardwood and softwood pulps can also be used. By way of illustration, a blend of hardwood 
and softwood pulps can have a weight ratio of softwood pulp to hardwood pulp of from about 1 :3 to about 20:1 . 

The absorbent composite of this invention comprises a porous matrix of fibers and superabsorbent material dis- 
persed among the interfiber spaces and/or fiber pores or between or on fiber sheets. Thus, as used herein, the term 
"matrix of f foers" refers to any fibrous structure which contains a superabsorbent material. This includes, without limita- 

45 tion, airlaid bate as described above as well as fibrous webs on which a superabsorbent material is contained, and 
fibrous sheets between which a superabsorbent material is contained. While particulate superabsoibent material is pre- 
ferred because of its commercial availability, the superabsorbent material can also be in the form of continuous or dis- 
continuous fibers. The formation of the absorbent composite can be accomplished in any number of ways, such as are 
currently used in the manufacture of commercially available diapers. A suitable example of one means of forming the 

so absorbent composite is disclosed in US. Patent No. 4,927,582 to Bryson et al. 

Because the superabsorbent material in the absorbent composite is present in relatively high proportions, the 
absorbent composite of the present invention can be relatively thin while still functioning in an acceptable manner. 
Advantageously, the absorbent composites of this invention can have an average thickness of less than about .51 cm 
(about 0.2 inch) and preferably less than about .38 cm (about 0.15 inch). As used herein, the average thickness is the 

55 average of a statistically significant number of thickness measurements taken under an applied load of 13.8 kPa (0.2 
pounds per square inch). The number of thickness measurements taken depends on the size and uniformity of the 
absorbent composite, and must be sufficient to represent the average thickness of the entire absorbent composite. 
Figure 1 is a perspective view of the apparatus for measuring the Deformation Under Load. 
Figure 2 is a sectional view of the sample cup used for measuring the Deformation Under Load. 
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Figure 3 is a sectional view of the sample while being partially saturated in preparation for measuring the Deforma- 
tion Under Load. 

Figure 4 is a sectional view of the apparatus illustrated in Figures 1-3 while measuring the Deformation Under 
Load. 

5 Figure 5 is a perspective view of the apparatus used to determine the WicWng Index. 

Figure 6 is a side view of the apparatus of Figure 5. 

Figure 7 is an exploded perspective view of the apparatus used to measure WicWng parameter. 

Figure 8 is a cross-sectional view of the apparatus used to measure Absorbency Under Load. 

In order to determine the Deformation Under Load and the WicWng Index for the superabsorbent materials of this 

10 invention, as will be hereinafter described, a synthetic urine was used as the absorbed fluid to closely approximate in 
use performance in diapers. The synthetic urine composition referenced herein comprises 1.0 gram methyl paraben, 
0.68 grams monobasic potassium phosphate (KH 2 P0 4 ), 0.31 grams monobasic calcium phosphate monohydrate 
(CaH 4 (PO4)2xH 2 0), 0.48 gram magnesium sulphate heptahydrate (MgS04x7H 2 0), 1.33 grams potassium sulphate 
(K 2 S0 4 ), 1 .24 grams tribasic sodium phosphate dddecahydrate (Na 3 PO 4 x12H 2 0), 4.44 grams sodium chloride (NaCI), 

15 3.16 grams potassium chloride (KCI). 8.56 grams of urea (COfNI-y^, 1.0 gram Germall 115 preservative (commer- 
cially available from Santell Chemical Company. Chicago, Illinois), and 0.1 gram Pluronic 10R8 surfactant (a nonionic 
surfactant commercially available from BASF-Wyandotte Corporation). The components are added to 900 milliliters of 
distilled water in the order given and each dissolved before the next component is added. The solution is finally diluted 
to 1 liter and has a surface tension in the range of 54-58 dynes per centimeter. 

20 Referring now to the Drawing, the invention will be further described in more detail. As previously discussed, the 
Deformation Under Load is an important factor in the various aspects of this invention; The Deformation Under Load is 
essentially a measure of a gelled superabsorbent material's ability to resist compression deformation under a controlled 
load. Briefly, the test involves the incomplete saturation of a superabsorbent material with a fixed amount of synthetic 
urine, compressing the superabsorbent material under a light load, and then measuring the deformation of the sample 

25 under a heavier load, all under ambient conditions. Referring to figures 1-4, the test apparatus and procedure will be 
described in detail. r . 

Figure 1 is a perspective view of the test apparatus during testing. Shown is a laboratory jack 1 having, an adjusta- 
ble knob 2 for raising and lowering the platform 3. A laboratory stand 4 supports a suspension spring 5 connected to 
the probe 6 of a modified thickness meter (described below). The housing 7 of the thickness meter is rigidly affixed to 

30 and supported by the laboratory stand: The probe extends through the housing of the thickness meter, which detects 
any movement of the probe. Also shown is a plastic sample cup 8, a plastic weight cup 9 having a cylindrical foot 10, 
and a glass slide 11. 

The modified thickness meter, which js used to measure the deformation of ttie sample under load, is a Mitutoyo 
Digimatic Indicator, IDC Series 543, Model 543-180, having a range of 0 - 1 .27 cm (0-0.5 inch) and an accuracy of 1 .27 

35 jim (0.00005 inch) (Mitutoyo Corporation, 31-19, Shiba 5-chome, Minato-ku, Tokyo 108, Japan). As supplied from Mitu- 
toyo Corporation, the thickness meter contains a spring attached to the probe within the meter housing. This spring is- 
removed to provide a free falling probe, which has a downward force of about 27 grams. In addition, the cap over the 
top of the probe located on the top of the meter housing is also removed to enable attachment of the probe to the sus- 
pension spring 5 (Available from McMaster-Carr Supply Co., Chicago, Illinois. Item No. 9640K41), which serves to 

40 counter or reduce the downward force of the probe to about 1 gram, ± 0.5 gram. A wire hook can be glued to the top of 
the probe for attachment to the suspension spring. The bottom tip of the probe is also provided with an extension needle 
(Mitutoyo Corporation, Part No. 131279) to enable the probe to be inserted into the sample cup. 

Figure 2 is a sectional view of the sample cup 8 into which the superabsorbent particles 21 to be tested are placed. 
The sample cup is a plastic cylinder having a 2.54 cm (1 inch) inside diameter and an outside diameter of 3.1 8 cm (1 .25 

45 inch). The bottom of the cup is formed by adhering (gluing) a 100 mesh metal screen 22, having 150 urn openings, to 
the end of the cylinder. A 0.1600 gram (±.0005 gram) sample of the superabsorbent material, which has been sieved to 
a particle size between 300 and 600 ^m, is placed into the sample cup and evenly spread over the screen bottom. 
(Fibrous superabsorbent materials need not be sieved.) The sample is then covered with a plastic spacer disc 23 (hav- 
ing a diameter of 2.51 - 2.53 cm (0.990-0.995 inch)) to protect the sample from being disturbed during the test 

so The sample cup is then slowly lowered into a plastic reservoir cup 31 containing 4.00 grams of synthetic urine 32 
as illustrated in the sectional view of Figure 3, being careful not to disrupt the superabsorbent material with escaping 
air. The inside diameter of the reservoir cup is only slightly greater than 3.18 cm (1.25 inch) in order to provide a snug 
fit between the sample cup and the reservoir cup sufficient to prevent the synthetic urine from escaping between the 
sample cup and the reservoir cup. The sample cup is lowered to the bottom of the reservoir cup such that the synthetic 

55 urine is gently forced up through the screen to evenly contact the superabsorbent material. The sample cup remains 
inside the reservoir cup for 30 minutes to ensure that all of the synthetic urine is absorbed by the sample. 

The sample cup is removed from the reservoir cup and placed on the platform 3 of the laboratory jack as illustrated 
in the sectional view of Figure 4. The plastic weight cup 9 having a cylindrical foot 10 is used to apply a known load to 
the sample. The cylindrical foot has an outside diameter of 2.51 - 2.53 cm (0.990-0.995 inch). The bottom of the foot is 
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a flat surface against which the probe6ofthe *«kne* i m • PJJJJ is 100 grams . , f total weight falls 
^ntes^ 

until the probe of the thickness meter contacts ^ P^^^^^^^^JriOs, the probe should be 
enough play to return toward «s Initial ^^^^^et^e^^nt is 2.07 ka (0.3 pounds 
raised about 3 millimeters above rts normal ^^^^^^id 8h0t 41 or other suitable weight are 
per square inch). The thickness meter jslhen set to ze£ ar* jnch) ^ QOwnwata 
added to the weight cup. bnnging the ^^^^ ra teof change is less than 0.006 millimeters 

<r 0 m^^ 

network. This property can be espeaafi> J* ^* e ™ ^ rmed at ambie nt conditions by spreading out an 

WicWng Index will be further described. . th Wld ^ na | n dex measurement. Shown is a trough 

Figure 5 is a perspective view of the apparatus for «^^ t ^^^ , ^t.rface and a grade 2B finish) 
sheet II made of rig* metal (1 8 f^^^^^^^X^rZ be at least 20 centimeters 
and containing six trough channels 52. Each trough channel nas 9° * » deoth & each trough is 2.75 centim- 
in length. The peak-te-peak width of each trough >^£*%£^£^Vw ?50 .m openings) 
eters. The trough sheet is enclosed on one^ end w* . a^ £ ™* sSrabsorbent material being tested while per- 
which has been soldered to the trough *eet and serves to """J?™*^ 0 5 centimeter units beginning with 0 
mitting the synthetic urine to pass through. Thejmugh 'enjft « '^^'^ provi de means for supporting the 
centimeters at the enclosed screen end. Acrossbar 54 attached to ^jSjJ^JJ^m Af luid reservoir pan 56. hav- 
30 trcughsheetusinglaboratorysto^^^^ 

ing 7.6 cm (3 inch) high sidewalls and a length of about 30^ ^JSS ^2 and contains a sufficient amount of syn- 
finches), is sufficiently » » -"S^ a means for raising or lowering 

theticurine57tocarr^ sjx partde M 59 a 

the reservoir pan under the trough sheet tor j**!"^ ■ °' ^ meter8within the trough channels. 

to wick the fluid from the reservoir pan. suooorted above the fluid reservoir pan at an 

To carry out the WicWng Index measurement, the frough sheet werm( ^ end> fe level ^ to side, 

angle of 20- from horizontal. The screened ^^J^^J^should be approximately 5.1 - 7.6 cm (2-3 
Before starting the test the bottom (screened ^J^SmmSSm sarnies of superabsorbent material 
inches) above the bottom of the reservoir pn<M^ £2£22t! ^S^SL in separate trough channels 
(1 .00 gram each. ± 0.005 gram, sieved to 300-600 ^J'^^^^Jgr samples which have a WicWng Index 
between the 0 and 20 centimeter gradations. ^£"™««%£^ r ^^ 20 centimeters using a pro- 
oreater than 20 centimeters, the bed of partdes can spread over *J™d ^ sljpe rabsorbent 

Jortionally greater sample size.) Using the squared ' ^^^ n ^l jScSe. colored with FD&C Blue 
particle bed is smoothed out and mor • "«*2Z£Z£ Je^ceteSon beyond the target range of 54-58 dynes 
bye #1 to enhance measurement readings ^^^^*^Sw23s do not get wet A fluid level in the 
per centimeter, is poured into the '^^^^3^ samples simultaneously. The reser- 
reservoir pan of about 2 centimeters has been found to ^rteW** ?ZHTwSLcl of the fluid with all of the 
voir pan is carefully raised to a level where a vTSual «n«tt l *££^J£Em by either raising or low- 
trough channels will occur. Adjustment of the trough ^ to J^?J2 "J? STir angle. The reservoir pan 
ering one of the side arm clamps on the ^f^^^^^^^^e a continual availability of 
is further raised until the fluid level is about ^^^^^SS£^ screen, timing of the test is begun. 

^ £22 l^TS^SSX a measure of the absorbent capacity of the superabsorbent mater* 
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retained after being subjected to centrifugation under controlled conditions. It is measured by placing 0.200 grams of 
the sample material to be tested (moisture content of less than 5 weight percent) into a water-permeable bag which will 
contain the sample while allowing the test solution (0.9 percent NaCI solution) to be freely absorbed by the sample. A 
heat-seal able tea bag material (grade 542, commercially available from Kimberly-Clark Corporation, Neenah, Wiscon- 

5 sin) works well for most applications. The bag is formed by folding a 12.7 cm (5 inches) by 7.6 cm (3 inches) sample of 
the bag material in half and heat sealing two of the open edges to form a 6.35 x 7.6 cm (2.5 x 3 inch) rectangular pouch. 
The heat seals should be about .635 cm (about 0.25 inch) inside the edge of the material. After the sample is placed in 
the pouch, the remaining open edge of the pouch is also heat-sealed. Empty bags are also made to be tested with the 
sample bags as controls. Three sample bags are tested for each superabsorbent material. 

10 The sealed bags are placed between two Teflon® coated fiberglass screens having .635 cm (1/4 inch) openings 
(Taconic Plastics, Inc., Petersburg, N.Y.) and submerged In a pan of 0.9 percent NaCI solution at 23°C ± 1 .1 1°C (73.4°F. 
± 2°R), making sure that the screens are held down until the bags are completely wetted. After wetting, the samples 
remain in the solution for 30 minutes, at which time they are removed from the solution and temporarily laid on a non- 
absorbent flat surface. The wet bags are then placed into the basket of a suitable centrifuge capable of subjecting the 

15 samples to a g-force of 350. (A suitable centrifuge is a Clay Adams Dynac II, model #0103, having a water collection 
basket, digital rpm gauge, and machined drainage basket adapted to hold and drain the flat bag samples.) The samples 
must be placed in opposing positions within the centrifuge to balance the basket when spinning. The bags are centri- 
fuged at a target of 1600 rpm, but within the range of 1500-1900 rpm. for 3 minutes (target g-fbrce of 350). The bags 
are removed and weighed, with the empty bags (controls) being weighed first, followed by the bags containing super- 

20 absorbent material. The amount of fluid absorbed and retained by the superabsorbent material, taking into account the 
fluid retained by the bag material alone, is the Absorbent Capacity of the superabsorbent material, expressed as grams 
of fluid per gram of superabsorbent material. 

The Wicking Parameter is a measure of the ability of a superabsorbent material to wick away (transport) a quantity 
of fluid without the aid of a fibrous network. The Wicking Parameter quantifies not only the distance that a superabsorb- 

25 ent material can wick a liquid but also the quantity of liquid wicked. This property can be especially importantfor absorb- 
ent composites containing high loadings of superabsorbent material and relatively low amounts of fluff. Briefly, the test 
is performed at ambient conditions by forming the superabsorbent material to be tested into a continuous bed of parti- 
cles. The particles may then be preconditioned by allowing them to become partially swollen in an aqueous 0.9 weight 
percent sodium chloride solution. The continuous bed of particles is then raised to an incline with the bottom of the con- 

30 tinuous bed of superabsorbent material in contact with an aqueous solution containing 0.9 weight percent sodium chlo- 
ride. The distance and amount of fluid transported by the bed of particles is measured over a two-hour time period. 
Referring to Fig. 7, the apparatus and method for determining the Wicking Parameter will be further described. 
Figt? is an exploded perspective view of the apparatus used for carrying out the Wicking Parameter measurement. 
Fig. 7 illustrates test container 60 comprising a holding chamber 61, a testing chamber 62, and a cover. 63. Testing 

35 chamber 62 is a rectangular chamber 2.54 cm (1 inch) wide, 35.56 cm (1 4 inches) long, and 3.81 cm (1 .5 inches) deep 
(internal dimensions). The testing chamber 62 is suitably formed from a clear material such as an acrylic resin commer- 
cially available under the trademark Lucite 1 ^ (0.635 cm (0.25 inch) thick). The top 64 of testing chamber 62 is open. 
The bottom 65 of testing chamber 62 is formed from a 100 mesh metal screen. The metal screen is adhered to the 
material forming the sides and ends of testing chamber 62. One longitudinal end 66 of the test chamber 62 is formed 

40 by a piece of Lucite^ material. (or other suitable material) which is dimensioned such that the testing chamber 62 
defines a 2.54 cm (1 inch) wide by 0.9525 cm (0.375 inch) deep opening 67. The opening 67 is covered with a 100 mesh 
screen 68. The mesh screen 68 is suitably adhered to the Lucite^ material forming test chamber 62 around the periph- 
ery of opening 67. Bottom 65 and screen 68 are adhered at their juncture or are formed as a single, integral piece. 
Holding chamber 61 comprises longitudinal ends 70, 71, lateral sides 72, 73, and bottom 74. Holding chamber 61 

45 is suitably formed from a clear acrylic resin such as Lucite 11 * material (0.635 cm (0.25 inch) thick). Longitudinal ends 
70, 71, lateral sides 72, 73, and bottom 74 of holding chamber 61 define a top opening 75. When the testing chamber 
62 is formed from 0.635 cm.(0.25 inch) thick LudteE* material, holding chamber 61 is dimensioned to form a chamber 
3.81 cm (1.5 inches) wide. 36.83 cm (14.5 inches) long and 2.54 cm (1 .0 inch) deep (internal dimensions). In any event, 
holding chamber 61 is internally dimensioned so that testing chamber 62 can just pass into, and snugly fit within, the 

so interior of holding chamber 61 . 

Holding chamber 61 defines a 0.3175 cm (0.125 inch) diameter opening by which supply tube 76 (0.4763 cm 
(0.1875 inch) diameter opening) is in communication with the interior of holding chamber 61 . Holding chamber 61 fur- 
ther comprises a threaded opening 77 containing a screw 78. Screw 78 is configured such that one end of it can pass 
through threaded opening 77 and contact the test chamber 62 when it is present in holding chamber 61 . A clear plastic 

55 ruler 79 is suitably attached to side 73 of holding chamber 61 to make distance measurements (as described below) 
more easily. 

Cover 63 is similarly formed from a clear acrylic resin such as Lucite^ and is dimensioned to cover top opening 
75 of holding chamber 61 when testing chamber 62 is present therein. Cover 63 defines an interior chamber 3.81 cm 
(1.5 inches) wide. 36.83 cm (14.5 inches) long and 1.4288 cm (0.5625 inch) deep. 
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Aqu an,tyof»esuperabso^^^^ 
Srf tSna chafer 62. If the superabsorbent mater.* >s to be P jco^on y chloride soluton nec- 

eiary to reach the desired degree of precondrtron.ng . ' J™"™ ,,,,, suppIy tube 76 communicates w* theinte- 
defined by cover 63. At this ^^^Z^o^L passing out of holding chamber 61 

reon««*ortcMl»K.81d U rWg "W^"^ S» Sort*. H» » aspfflor botte 82 K 

jTSoSrU is then placed on holding Camber 61 - ^f 8 ^^^ junction of 8C reen 68 and bottom 65 and 
!»dMo the saline solution by releasing the force ^f^fT^J ^on. Nonetheless, the screw 78 .s 

centimeters and the increase in weight, as registered 

^scussedaboye^^ 

t^m tobSSne partially swollen in an aqueous 0.9 weight P^£j£«£orbwt material on a gram of safane 
soluL (0.9 weight pace*) made avatable to JJJgJ* ^ ^ test is repeated at the 

per gram. 25 grams per gram, and 30 grams per gra 
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^Thus. assuming the following test results for a superabso^en. material: 
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Preconditioning (g/g) 


WD (cm) 


WC(g) 


0 




7d Q 


10 


25.2 


65.3 


15 


26.5 


57.8 


20 


28.0 


48.1 


25 


24.5 


44.0 


30 


20.0 


26.5 



'5 

The calculated Wl eking Parameter is 1 ,099. 

The Absorbency Under Load test is a measure of the ability of a superabsorbent material to absorb a liquid while 
the superabsorbent material is under a restraining load. The test can best be understood by reference to Fig. 8 which 
is a cross-sectional view of the equipment used to measure the AUL of a superabsorbent material. Referring to Fig. 8, 

20 a demand absorbency tester (DAT) 100 is used, which is similar to a GATS (gravimetric absorbency test system), avail- 
able from M/K Systems, Danners, MA, as well as a system described by Lichstein in pages 129-142 of the INDA Tech- 
nological Symposium Proceedings, March 1974. A porous plate 102 is used having ports 104 confined within the 2.5 
centimeter area covered, in use, by the Absorbency Under Load apparatus 106. An electrobalance 108 is used to 
measure the flow of the test fluid (an aqueous solution containing 0.9 weight percent sodium chloride) into the super- 

25 absorbent material 110. The AUL apparatus 1 06 used to contain the superabsorbent material is made from, 1 inch (2.54 
centimeter), inside diameter, thermoplastic tubing 1 12 machined-out slightly to be sure of concentricity. One hundred 
mesh stainless steel wire cloth 1 14 is adhesively attached to the bottom of tubing 1 12. Alternatively, the steel wire cloth 
114 can be heated in a flame until red hot, after which the tubing 1 12 is held onto the cloth until cooled. Care must be 
taken to maintain aflat, smooth bottom and not distort the inside of the tubing 112. A 4.4 gram piston 116 is made from 

30 2.54 cm; (1 inch) solid material (e.g., plexiglass) and is machined to closely fit without binding, in the tubing 112. A 200 
gram weight 118 (outer diameter 2.4892 cm (0.98 inch)) is used to provide 39,500 dynes per square centimeter (about 
0.57 psi) restraining load on the superabsorbent material. A sample corresponding to a layer of at least about 300 
grams per square meter (0.16 grams) of superabsorbent materia! is utilized for testing the Absorbency Under Load. The 
sample is taken from superabsorbent material which is prescreened through U.S. standard #30 mesh and retained on 

35 U.S. standard #50 mesh. The superabsorbent material, therefore, has a particle size of between 300 and 600 fim. The 
particles can be prescreened by hand or automatically with, for example, a Ro-Tap Mechanical Sieve Shaker Model B 
available from W. S. Tyler, Inc., Mentor, Ohio. 

The test is initiated by placing a 3 centimeter diameter GF/A glass fitter paper 120 onto the plate 102 (the paper is 
sized to be larger than the internal diameter and smaller than the outside diameter of the tubing 112) to ensure good 

40 contact while eliminating evaporation over the ports 104 of the demand absorbency tester 100 and then allowing satu- 
ration to occur. The desired amount of superabsorbent material 1 10 (0.16 grams) is weighed onto weigh paper and 
placed on the wire cloth 1 1 4 at the bottom of the tubing 112. The tubing 1 1 2 is shaken to level the superabsorbent mate- 
rial on the wire cloth 114. Care is taken to be sure no superabsorbent material is clinging to the wall of the tubing 1 1 2. 
After carefully placing the piston 1 16 and weight 1 18 on the superabsorbent material to be tested, the apparatus 106 is 

45 placed on the glass filter paper 120. The amount of fluid picked up is monitored as a function of time either directly by 
hand, with a strip chart recorder, or directly into a data acquisition or personal computer system. 

The amount of fluid pick-up measured after 1 hour is the AUL value curl is reported in grams of test liquid absorbed 
per gram of superabsorbent material as determined before starting the test procedure. A check can be made to ensure 
the accuracy of the test. The apparatus 1 06 can be weighed before and after the test with a difference in weight equal- 
so ing the fluid pick-up. 

Examples 

In order to illustrate the advantages of this invention, diapers having absorbent composites containing 10 grams of 
55 fluff and 1 0 grams of superabsorbent material were tested in use to determine their effectiveness in reducing leaks. The 
structure of the test diapers was as disclosed the aforementioned commonly assigned copending E.P. patent applica- 
tion NO. 92115030 filed of even date, but did not include a surge material. More specifically, 60 babies (30 male and 30 
female) were recruited. The care giver was given 10 diapers containing a particular superabsorbent sample and 
instructed to use the diapers for two days under normal conditions and to indicate if the diaper leaked or not. Diapers 



9 



EP 0 532 002 B1 



10 



15 



20 



25 



diaoe/m the same use test. Because use tests conducted *dj 2 as Scared to a control are a more representative 
aEe eakage numbers, relative results with,n ^^^^~To ^aper for all testing was a oommeraally 
SS oTthe effectiveness of the superabsorbent bemg JJJ JJ, percent (HUGGIES** Supertnrn. 
avaSe diaper having a superabsorbent matenal ^jJ^iSLw rating of V means that no wv+ 
mSufactureSby Wn*erly-C.ark Corpo^ 

aTS^ence (within 95% confidence limits) in overall percent leakage relative to the control 

ZorO' meai that there ~ - ^SC"— Sg of t means an unacceptable amount of 

o^lf^ 

The results of diaper leakage testing are presertted below as follows: sample 1- Partial sodium 
were^eSS twica The sample -^^S Sn, No.40453.00. lot 1 0 ? ; Sample 
S of c^sslinkedpoly-a-prope^ Celanese corporation. Portsmouth \Jgrn. 

T- Starch grafted crosslinked sodium salt of poly (ac^.c aoO) V™* (Hoechst Celanese. Sanyo IM5000S). 

LlSw? samples- Starch grafted crosslmked ^'""V*" TceSnese S-241); Sample 5- Polyacrylate/pdyalco- 

vlate/Dolyalcohol (Stockhausen. Favor SAB 835). ft f poMacryiic acid) (Hoechst Celanese. S-242, 



Sample 12-Polyacryiate/poiya.co.™ -^;^Up* 
sattof poly(acrylic acid) (Hoechst Celanese IMIOOOP) 
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Table l 1 








satno i e 


AC 


DUL. 


1 1 r 


AIM 

AUL 


VP 


Performance 


1 


29 


0.42 


13.0 


13.2 


813 


T 


2 


41 


0.38 


13.0 


16.6 


901 


J* 


3 


35 


0.38 


18.0 


9.4 


1081 


- 


4 


37 


0.43 


15.0 


21.9 


921 
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33 


0.54 


16.5 


19.9 


746 


0 


<• 
0 


34 


0.34 


18.5 


9.8 


1099' 


+ 


7 


28 


0.61 


12.5 


17.0 


834 


0 




39 


0.45 


12.5 


14.3 


843 


0 


9 2 


30 


1.02 


15.0 


9.4 


556 


0 




27 


1.08 


14.0 


8.7 


572 




10 3 


31 


0.79 


13.0 


10 


675 




ir 


31 


0.78 


8.5 


9.4 


663 




42 


0.66 


12.5 


10.5 


672 






32 


0.58 


16.0 


23.3 


689 


0 


13 s 


51 


0.29 


5.5 


6.4 


390 





•Data reported is generally the average of multiple tests 

2 Use tested twice employing superabsorbents having the same 
commercial designation but two different lot numbers. As one use 
test gave a performance rating of 0, and the other a performance 
rating of the superabsorbent is considered unacceptable 

3 Use tested twice employing superabsorbents having the same 
commercial designation but two different lot. numbers. Both samples 
tested gave a performance rating of - 

4 The superabsorbent material was removed from a test diaper 
before the DUL and WP were measured. This may be necessary if the 
diaper manufacturing process changes the properties of the 
superabsorbent material . WT and AUL Wi 1 1 likely be similarly 
affected. 

Performance was tested under similar conditions but different 
than the conditions used for the other samples. 



As can be seen from reference to Table 1 . Deformation Under Load and WicWng Index are major factors when eval- 
uating or predicting the performance of a superabsorbent material in a high superabsorbent concentration composite; 
Superabsorbent material exhibiting a Deformation Under Load of about 0.6 millimeters or less, and a WicWng Index of 
about 10 centimeters or greater, gives an acceptable performance rating of + or 0. Minimal Absorbent Capacity (about 
28 grams per gram) can be acceptable when the Deformation Under Load is about 0.6 millimeters or less and the Wi ek- 
ing Index is about 10 centimeters or greater. 

As can also be seen from reference to Table 1 , Deformation Under Load and WicWng Index are not the only prop- 
erties which are suitable for predicting the performance of a superabsorbent material in use. Superabsorbent material 
having a WicWng Parameter of about 700 or greater is also generally found to provide acceptable in-use performance 
(performance rating of + or 0). Moreover, it is seen that, of the superabsorbent materials tested, those exhibiting the 
best performance (a + rating) have a higher WicWng Parameter than those superabsorbents exhibiting acceptable per- 
formance but having a lower performance rating (rating of 0). Thus, the WicWng Parameter is able not only to predict 
which superabsorbent materials will perform at ah acceptable level but to distinguish among those superabsorbent 
materials exhibiting an acceptable level of performance to determine which may provide the best performance. 

Similarly, of the superabsorbent materials tested, those having an Absorbency Under Load value of greater than 
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Index, and high WicWng Parameter. Q u amatiuB wavs „f selecting from among superabsorbent mate- 

iting the scope of this invention. 



to 



Claims 



a WicWng Index of about 1 0 centimeters or greater. 
2 Tneal^c^eofcWmlh^ngaDe^^ 

4 



. 5. ™,ab^=c^... W .n.*«^1»4^^ 

«. m. a*o*«« C^OSH. 0. an, ^^^^^t^^SX^ 

^^le«^.v«cMngln^of^l2c«im««°'S'«» e '- 
greater. 

* 8 ™.^^co^.».on.o.o l ai m s1»««b«e l ne,.W^Inde« fe abcu l 18o^ m e,«o, Sl r«».. 

. 3ESSS^-«« 

,0. An ***** eon*o*e aeeon*, » an, one o, mm. m* eepercbeofcen, mm* a 

WicWng Parameter of about 700 or greater. 
m 11. The absorbent composite of claim 10 having a WicWng Parameter of about 800 or greater. 
12. The absorbent composite of claim 10 having a WicWng Parameter of about 850 or greater. 
13 The absorbent composite of claim 10 having a W,cWng Parameter of about 900 or greater. 
50 14 An absorbent composite according to any one of the preceding daims. sad superabsorbent materia, having an 
Absorbency Under Load of about 13 or greater. 
15. The absorbent composite of claim 14 having an Absorbency Under Load of about 17 or greater. 
55 16. The absorbent composite of claim 1 4 having an Absorbency Under Load of about 20 or greater. 
17. The absorbent composite of claim 14 having an Absorbency Under Load of about 25 or greater. 
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18. The absorbent composite of any one of claims 1 to 5. 7 to 8 and 10 to 17 having about 40 weight percent or more 
superabsorbent material. 

19. The absorbent composite of any one of claims 1 to 5, 7 to 8 and 10 to 17 having about 50 weight percent or more 
5 superabsorbent material 

20. The absorbent composite of any one of claims 1 to 8 and 10 to 17 having about 60 weight percent or more super- 
absorbent material. 

10 21 . The absorbent composite of any one of claims 1 to 8 and 1 0 to 1 7 having about 70 weight percent or more super- 
absorbent material. 

22. The absorbent composite of any one of claims 1 to 8 and 10 to 1 7 having about 80 weight percent or more super- 
absorbent material. 

15 

23. The absorbent composite of any one of claims 1 to 8 and 10 to 1 7 having about 90 weight percent or more super- 
absorbent material. 

24. The absorbent composite according to one of the preceding claims, wherein the superabsorbent material is dis- 
20 persed among irrterf iber spaces and/or fiber pores. 

25. The absorbent composite according to one of claims I to 23, wherein the superabsorbent material is dispersed 
between fiber sheets. 

25 26. The absorbent composite according to one of claims 1 to 23, wherein the superabsorbent material is dispersed on 
fiber sheets. 

27. Use of an absorbent composite, which is defined according to any one of the preceding claims, in an absorbent arti- 
cle comprising a liquid-permeable facing material and a liquid impermeable backing material, whereby said absorb- 
so ent composite is sandwiched between the facing material and the backing material. 

28. Use of the absorbent composite according to claim 27, wherein the article is a disposable diaper. 

29. Use of the absorbent composite according to claim 27, wherein said article is a training pant. 

35 

30. Use of the absorbent composite according to claim 27, wherein said article is an incontinence garment. 

31 . Use of the absorbent composite according to claim 27, wherein said article is a bed pad. 
40 PatentansprOche 

1. Saugfahiger Verbundstoff mit einer Matrix aus Fasern und superabsorbierendem Material, gekennzeichnet durch 
mindestens etwa 30 Gew.% superabsorbierendes Material bezogen auf das kombinierte Gewicht der Fasern und 
des superabsorbierenden Materials, wobei das superabsorbierende Material eine Verformung unter Belastung von 

45 etwa 0,60 Millimetern Oder weniger und einen Dochtwirkungsindex von etwa 10 Zerrtimetern Oder mehr aufweist. 

2. Saugfahiger Verbundstoff gemaB Anspruch 1 mit einer Verformung unter Belastung von etwa 0,5 Millimetern Oder 
weniger. 

so 3. Saugfahiger Verbundstoff gemaB Anspruch 1 oder 2 mit einer Verformung unter Belastung von etwa 0,4 Millime- 
tern Oder weniger. 

4. Saugfahiger Verbundstoff gemaB einem der AnsprOche 1 bis 3 mit einer Verformung unter Belastung von etwa 0,3 
Millimetern oder weniger. 

55 

5. Saugfahiger Verbundstoff gemaB einem der AnsprOche 1 bis 4 mit einer Verformung unter Belastung von etwa 0,3 
bis 0,6 Millimetern. 

6. Saugfahiger Verbundstoff gemaB einem der AnsprOche 1 bis 4 mit einer Matrix aus Fasern und superabsorbieren- 
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tern oder mehr aufweist. 

Zentimeter oder mehr betragt. , art 4 ipn - 

* ^.1^8 beid ernderDochtwirkungsindexe1wa18Zent.me- 

8. Saugfahiger Verbundstoff gemaB einem der AnsprOche 1 b,s 6. be, dem 

to ter oder mehr betr&gt. Material mit 

9. Saugf^ger Verbundstof. gemaB ^^2^^^^^^^^^^ SKI 
30 bis 60 ,Gew/fcsuperabsorbierendem Material! ° e ?^^°* , ein Absorptionsvermogen von 28 bs 41 
^renden Ma^s, «obei ^^SS^^filS^^ «™ Dochtwirkungs.ndex 



von12bis19Zerrtimeternaufwe IS t. 

suoerabsorbierendem Material. 

. 20. s.^^,^^^^-----"-^^^^' 
absorbierendem Material. 

2 , ^^.^-"^-'^"^"^^ 

absorbierendem Material. 

- ^^^^^^^^^^^ 

< absorbierendem Material. 

55 absorbierendem Material. , ... fl 

-satssa»s===ssss---— " 
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25. Saugfahiger Verbundstoff gemaB einem der AnsprQche 1 bis 23, bei dem das superabsorbierende Material zwi- 
schen Faserschichten dispergiert ist. 

26. Saugfahiger Verbundstoff gemaB einem der AnsprQche 1 bis 23, bei dem das superabsorbierende Material auf 
Faserschichten dispergiert ist. 

27. Verwendung eines saugfahigen Verbundstoffs, der gemaB einem der vorhergehenden AnsprQche definiert ist, in 
einem saugfahigen Artikel mit einem f IQssigkeitsdurchiassigen vorderen Material und einem f IQssigkeitsundurch- 
lassigen Unterlagenmaterial, wobei der saugfahige Verbundstoff zwischen dem vorderen Material und dem Unter- 
lagenmaterial aufgenommen ist. 

28. Verwendung des saugfahigen Verbundstoffs gemaB Anspruch 27, wobei es sich bei dem Artikel urn eine Wegwerf- 
windel handett. 

29. Verwendung des saugfahigen Verbundstoffs gemaB Anspruch 27, wobei es sich bei dem Artikel urn eine Trainings- 
hose handelt. 

30. Verwendung des saugfahigen Verbundstoffs gemaB Anspruch 27, wobei es sich bei dem Artikel urn ein Inkonti- 
nenzbeWeidungsstQck handelt. 

31. Verwendung des saugfahigen Verbundstoffs gemaB Anspruch 27, wobei es sich bei dem Artikel urn eine Bettauf- 
lage handelt 

Revendlcatlons 

1 . Composite absorbant comprenant une matrice constitute de fibres et de materiau superabsorbant, caracterise en 
ce qu'il renferme au moins environ 30% en poids de materiau superabsorbant par rapport au poids combing des 
fibres et du materiau superabsorbant, ledit materiau superabsorbant ayant une Deformation Sous Charge d' envi- 
ron 0,60 mm ou moins et un Indice de Drainage d'environ 10 cm ou plus. 

2. Composite absorbant selon la revendication 1 , ayant une Deformation Sous Charge d'environ 0,5 mm ou moins. 

3. Composite absorbant selon la revendication 1 ou 2, ayant une Deformation Sous Charge d'environ 0,4 mm ou 
moins. 

4. Composite absorbant selon Tune quelconque des revendications 1 & 3, ayant une Deformation Sous Charge 
d'environ 0,3 mm ou moins. 

5. Composite absorbant selon Tune quelconque des revendications 1 & 4, ayant une Deformation Sous Charge com- 
prise entre 0,3 et 0,6 mm. 

6. Composite absorbant selon Tune quelconque des revendications 1 a 4, comprenant une matrice. constitute de 
fibres et de materiau superabsorbant, qui contient au moins environ 50% en poids de materiau superabsorbant par 
rapport au poids combine des fibres et du materiau superabsorbant, ledit materiau superabsorbant ayant une 
Deformation Sous Charge d'environ 0,6 mm ou moins et un Indice de Drainage d'environ 12 cm ou plus. 

7. Composite absorbant selon I'une quelconque des revendications pr6c6dentes, dans lequel I'lndice de Drainage est 
d'environ 15 cm ou plus. 

8. Composite absorbant selon I'une des revendications 1 a 6. dans lequel I'lndice de Drainage est d'environ 1 8 cm ou 
plus. 

9. Composite absorbant selon la revendication 1 , comprenant une matrice, constitu6e de fibres et de materiau supe- 
rabsorbant, qui contient de 30 & 60% en poids de materiau superabsorbant par rapport au poids combine des 
fibres et du materiau superabsorbant, ledit materiau superabsorbant ayant une Capacrte d'Absorption comprise 
entre 28 et 41 g/g, une Deformation Sous Charge qui va de 0,3 a 0,6 mm et un Indice de Drainage compris entre 
12 et 19 cm. 

10. Composite absorbant selon I'une quelconque des revendications pr6c6dentes, ledit materiau superabsorbant 



15 



EP 0532 002 B1 

ayarrt un Parage de Drainage tfenviron 700 ou plus. 

„ ^^^^^^'^^^ 
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, i, 23 dans lequel le materiau superabsorbant est disperse 
25. Composite absorbant selon fune des revend.cat.ons 1 a 23. dans leq 
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31. Utilisation d'un composite absorbant selon la revendication 27, dans laquelle ledrt article est une al&se. 
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FIG. I 
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